Establishment of human cell type-specific iPS cells with enhanced chondrogenic potential.
The propensity of induced pluripotent stem (iPS) cells to differentiate into specific lineages may be influenced by a number of factors, including the selection of the somatic cell type used for reprogramming. Herein we report the generation of new iPS cells, which we derived from human articular chondrocytes and from cord blood mononucleocytes via lentiviral-mediated delivery of Oct4, Klf4, Sox2, and cMyc. Molecular, cytochemical, and cytogenic analyses confirmed the acquisition of hallmark features of pluripotency, as well as the retention of normal karyotypes following reprogramming of both the human articular chondrocytes (AC) and the cord blood (CB) cells. In vitro and in vivo functional analyses formally established the pluripotent differentiation capacity of all cell lines. Chondrogenic differentiation assays comparing iPS cells derived from AC, CB, and a well established dermal fibroblast cell line (HDFa-Yk26) identified enhanced proteoglycan-rich matrix formation and cartilage-associated gene expression from AC-derived iPS cells. These findings suggest that the tissue of origin may impact the fate potential of iPS cells for differentiating into specialized cell types, such as chondrocytes. Thus, we generated new cellular tools for the identification of inherent features driving high chondrogenic potential of reprogrammed cells.